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molecules into intimate contact. A hard metal may be welded
by heating it until it becomes plastic. If a coating of oxide
forms, it must be removed. As a rule, the pieces to be welded
must be of the same kind of metal, inceptions are found with
iron and platinum, lead and tin and some others,

Occlusion. By this term is meant the absorption and retention
of gas, The property varies greatly with the metals, and the
same metal absorbs different quantities of the different gases.
As a rule, gases are dissolved most freely when the metal is pure,
and in the molten state, ()n cooling most of the gas is dis
charged, often producing the effect of boiling, while some is
retained as accumulated bubbles ("blow-holes") under the hard-
ening surface, or held by the metal in "solid solution,1' The phys-
ical properties in general are known to be affected in metals by
occlusion.

Conductivity. The metals are the best conductors of heat and
electricity. The extended use of the electric current has led to
the improvement of the conductivity of the metals used in the
transfer of power. The property is much altered by the pres-
ence of impurities! only a trace in some instances affeeting it,
Conductivity varies inversely with the temperature of the metal

Magnetism.- The magnetic property of iron has long been
known and studied, It has been discovered in some othev metals
and alloys, but it is much weaker in these and is not of practical
value. It is affected hy impurities and temperature.

Density. ( hie of the distinguishing features of metallic sub-
stances is their superior density, or specific gravity. While it is
true that metals, taken as a class, are heavier than other sub"
stances, there are exceptions, and there is no relationship between
the density and the other properties of metals. This property
is made use of in practically all processes of metal extraction,

The following groups shew the orders of tenacity, malleability,
and ductility:

TENACITY,

i,   Steel .                          4   Copper                        7   7A\w

a   Nickel       '           '     5   Aluminum                   H   Tin

3   Iron                           ft   Golcl                           9   l>nd